1 PIN LAMINATION METHOD THAT MAY ELIMINATE PITS AND 

2 DENTS FORMED IN A MULTI-LAYER PRINTED WIRING BOARD 

3 AND THE PLY-UP DEVICE THEREOF 

4 BACKGROUND OF THE INVENTION 

5 1 . Field of the Invention 

6 The present invention relates to a pin lamination method that may 



7 eliminate pits and dents formed in a multi-layer printed wiring board and the 

8 ply-up device thereof, wherein phenomenon of pits and dents will be wholly 

9 eliminated, thereby enhancing the quality of the multi-layer board, and thereby 

10 enhancing the quality of the product of the multi-layer printed wiring board. 

11 2. Description of the Related Art 

12 Usually, a multi-layer printed wiring board needs to be treated by a 

1 3 lamination process during fabrication. The lamination process may laminate at 

14 least one core, multiple prepregs and coppers (the coppers may function as 

15 outer layers) layer by layer. After the lamination process is finished, the 

16 laminated layers may be treated by a heat press process, thereby making a 

1 7 multi-layer board. Then, the coppers at the outer layers of the multi-layer board 

18 may be printed with circuit patterns, thereby making the multi-layer printed 

19 wiring board. The lamination process may use a pin lamination method to 

20 laminate the cores, prepregs, and coppers. 



21 A conventional pin lamination method in accordance with the prior 

22 art shown in Fig. 1 may be used to make multiple multi-layer boards "A". 

23 The multiple multi-layer boards "A" are mounted between two mold 

24 plates 11, multiple buffer plates 12, and multiple steel plates 16. Each of 



i 



1 multiple multi-layer boards "A" includes at least one core (preferably two 

2 cores) 15, multiple prepregs 14, and multiple coppers 13 each pre-fabricated 

3 with pin holes aligned with the pins 1 7 on the mold plates 1 1 , so that the cores 

4 15, the prepregs 14, and the coppers 13 may be laminated layer by layer, and 

5 may be treated by a heat press process, thereby making the multiple multi-layer 

6 boards "A". 

7 However, the prepreg 14 is often made of epoxy resin whose tiny 

8 fragment and powder are easily adhered on the shiny surface of the copper 13, 

9 so that the copper 13 located on the outer surface of the multi-layer board is 

10 easily formed with pits and dents, thereby influencing the quality of the 

1 1 multi-layer board "A", and thereby influencing the quality of the product of the 

12 multi-layer printed wiring board. 



13 SUMMARY OF THE INVENTION 

14 The present invention has arisen to mitigate and/or obviate the 

15 disadvantage of the conventional pin lamination method. 

16 The primary objective of the present invention is to provide a pin 



17 lamination method that may eliminate pits and dents formed in a multi-layer 

18 printed wiring board and the ply-up device thereof, wherein phenomenon of 

19 pits and dents will be eliminated, thereby enhancing the quality of the 

20 multi-layer board, and thereby enhancing the quality of the product of the 

2 1 multi-layer printed wiring board. 

22 In accordance with a first aspect of the present invention, there is 

23 provided a pin lamination method that may eliminate pits and dents formed in 

24 a multi-layer printed wiring board, comprising the steps of: 



1 (a) preparing a plurality of steel plates and coppers in a clean 

2 working room, and a plurality of prepregs and cores in a working room; 

3 (b) serially laminating a first one of the coppers having a shiny 

4 surface facing upward, one of the steel plates, and a second one of the coppers 

5 having a shiny surface facing downward on a ply-up device, thereby forming a 

6 sandwiched lamination board, with the steel plate sandwiched between the first 

7 and second coppers, wherein the shiny surface of each of the first and second 

8 coppers is directed toward the steel plate; and 



9 (c) conveying the sandwiched lamination board to the working room, 

10 and laminating the sandwiched lamination board, the prepregs, and the cores 

1 1 serially, thereby forming a multi-layer board. 

12 In accordance with a second aspect of the present invention, there is 



13 provided a ply-up device for performing the pin lamination method that may 

14 eliminate pits and dents formed in a multi-layer printed wiring board, wherein 

15 the ply-up device includes a work table, a lift rod, an inclined board, a base 

16 steel plate, and a ply-up plate, wherein: 



1 7 the lift rod has a first end pivoted on a first side of the work table, and 

18 a second end pivoted with a first end of the inclined board which has a second 

19 end pivoted on a second side of the work table, the lift rod may be lifted and 

20 lowered for adjusting the inclined angle of the inclined board; 

21 the base steel plate is secured on the inclined board; and 

22 the ply-up plate is secured on the base steel plate. 
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1 Further benefits and advantages of the present invention will become 

2 apparent after a careful reading of the detailed description with appropriate 

3 reference to the accompanying drawings. 

4 BRIEF DESCRIPTION OF THE DRAWINGS 

5 Fig. 1 is a schematic view of a conventional pin lamination method 

6 for a multi-layer printed wiring board in accordance with the prior art; 

7 Fig. 2 is a schematic view of a pin lamination method that may 

8 eliminate pits and dents formed in a multi-layer printed wiring board in 

9 accordance with a preferred embodiment of the present invention; 

10 Fig. 3 is a perspective view of a ply-up device in accordance with a 

1 1 preferred embodiment of the present invention; 

12 Fig. 4 is a side plan view of the ply-up device as shown in Fig. 3; 

13 Fig. 5 is a side plan cross-sectional assembly view of a sandwiched 

14 lamination board in accordance with a preferred embodiment of the present 

15 invention; and 

16 Fig. 6 is a cross-sectional view of a multi-layer board in accordance 

17 with a preferred embodiment of the present invention. 

18 DETAILED DESCRIPTION OF THE INVENTION 

19 Referring to the drawings and initially to Figs. 2 and 6, a pin 

20 lamination method that may eliminate pits and dents formed in a multi-layer 

21 printed wiring board in accordance with a preferred embodiment of the present 

22 invention comprises the steps described as follows. 

23 In the first step, a plurality of steel plates 31 and coppers 32 are 

24 prepared in a clean working room "SI", and a plurality of prepregs 91 and 
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1 cores 92 are prepared in a working room "S2". Each of the steel plates 3 1 , the 

2 coppers 32, the prepregs 91 and the cores 92 are pre-fabricated with multiple 

3 pin holes "H". 

4 In the second step, a ply-up device 80 is provided in the clean 

5 working room "S 1 ". The ply-up device 80 is provided with multiple pins 822. 

6 A copper 32 having a shiny surface facing upward, a steel plate 31, 



7 and a copper 32 having a shiny surface facing downward are laminated on the 

8 ply-up device 80 serially, thereby forming a sandwiched lamination board 30, 

9 with the steel plate 3 1 sandwiched between the two coppers 32, wherein the 

10 shiny surface of each of the two coppers 32 is directed toward the steel plate 

11 31. 



12 Thus, the sandwiched lamination board 30 is made in the clean 

1 3 working room "S 1 ", so that powder and dust will not stick on the surface of the 

14 sandwiched lamination board 30. 

15 Preferably, the pin holes "H" of the copper 32 and the steel plate 31 

1 6 align with the pins 822 of the ply-up device 80, thereby facilitating insertion of 

1 7 the pins 822 of the ply-up device 80. 

18 In the third step, the sandwiched lamination board 30 is conveyed to 

1 9 the working room "S2". Two mold plates 93 are provided in the working room 

20 "S2". Each of the mold plates 93 is provided with multiple pins 931. The 

21 sandwiched lamination board 30 may be laminated with multiple prepregs 91, 

22 and multiple cores 92 serially, thereby forming a multi-layer board "B". Thus, 

23 multiple multi-layer boards "B" may be mounted between the two mold plates 

24 93 as shown in Fig. 6. 
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1 Preferably, the pin holes "H" of the sandwiched lamination board 30, 

2 the prepregs 9 1 , and the cores 92 align with the pins 93 1 of the mold plates 93, 

3 thereby facilitating insertion of the pins 93 1 of the mold plates 93. 

4 Finally, the multiple multi-layer boards "B" mounted between the 



5 two mold plates 93 as shown in Fig. 6 may be treated by a heat press process, 

6 thereby making multiple finished multi-layer boards "B". Then, the copper 32 
at the outer layer of each of the finished multi-layer boards "B" may be printed 

8 with circuit patterns, thereby making the multi-layer printed wiring board. 



9 In practice, a partition wall 7 is mounted between the clean working 

10 room "SI" and the working room "S2", and is formed with a passage 71, so 

11 that the sandwiched lamination board 30 may be conveyed from the clean 

1 2 working room "S 1 " to the working room "S2" by a conveyor belt 6. 

13 Referring to Figs. 3-5 with reference to Figs. 2 and 6, the ply-up 

14 device 80 in the second step includes a work table 80 1 , a lift rod 84, an inclined 

1 5 board 8 1 , a base steel plate 8 1 , and a ply-up plate 83 . 

16 The lift rod 84 has a first end pivoted on a first side of the work table 



17 801, and a second end pivoted with a first end of the inclined board 81 which 

1 8 has a second end pivoted on a second side of the work table 80 1 . The lift rod 84 

1 9 may be lifted and lowered for adjusting the inclined angle of the inclined board 

20 81. 

21 The base steel plate 82 includes multiple L-shaped fixing blocks 821 

22 secured on the inclined board 81, and is provided with multiple pin holes 823 

23 (Fig. 4) for insertion of multiple pins 822. 
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1 The ply-up plate 83 includes multiple pads 83 1 secured on the fixing 

2 blocks 821, and is provided with multiple pin holes 833 for insertion of the 

3 multiple pins 822. The ply-up plate 83 has a periphery formed with multiple 

4 openings 832 for insertion of holders 85 (Fig. 5). 

5 Thus, in the second step, a first copper 32 having a shiny surface 

6 facing upward is mounted on the ply-up plate 83, with the pin holes "H" of the 

7 first copper 32 aligning with the pins 822 of the ply-up plate 83 of the ply-up 

8 device 80 for insertion of the pins 822 of the ply-up plate 83 of the ply-up 

9 device 80. Then, a steel plate 3 1 is mounted on the first copper 3 1 , with the pin 

1 0 holes "H" of the steel plate 3 1 aligning with the pins 822 of the ply-up plate 83 

1 1 of the ply-up device 80 for insertion of the pins 822 of the ply-up plate 83 of 

12 the ply-up device 80. Then, a second copper 32 having a shiny surface facing 

13 downward is mounted on the steel plate 31, with the pin holes "H" of the 

14 second copper 32 aligning with the pins 822 of the ply-up plate 83 of the 

15 ply-up device 80 for insertion of the pins 822 of the ply-up plate 83 of the 

16 ply-up device 80. Thus, the first copper 32, the steel plate 31 and the second 

17 copper 32 may be laminated on the ply-up plate 83 of the ply-up device 80 

1 8 serially, thereby forming a sandwiched lamination board 30 with the steel plate 

19 31 sandwiched between the two coppers 32, wherein the shiny surface of each 

20 of the two coppers 32 is directed toward the steel plate 3 1 . Finally, the holders 

21 85 may be extended into the openings 832 of the ply-up plate 83 to clamp and 

22 secure the sandwiched lamination board 30 as shown in Fig. 5. 

23 As shown in Figs. 2 and 6, in the third step, multiple sandwiched 

24 lamination boards 30 may be conveyed to the working room "S2". Then, the 
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1 sandwiched lamination board 30 may be laminated with multiple prepregs 91 , 

2 and multiple cores 92 serially, thereby forming a multi-layer board "B". Then, 

3 the holders 85 may be removed. Thus, multiple multi-layer boards "B" may be 

4 mounted between the two mold plates 93 as shown in Fig. 6. The pin holes "H" 

5 of the sandwiched lamination board 30, the prepregs 91 , and the cores 92 align 

6 with the pins 931 of the mold plates 93, thereby facilitating insertion of the 

7 pins 931 of the mold plates 93. Then, the multiple multi-layer boards "B" 

8 mounted between the two mold plates 93 as shown in Fig. 6 may be treated by 

9 a heat press process, thereby making multiple finished multi-layer boards "B". 

10 Then, the copper 32 at the outer layer of each of the finished multi-layer boards 

11 "B" may be printed with circuit patterns, thereby making the multi-layer 

12 printed wiring board. 

13 According to the pin lamination method that may eliminate pits and 

14 dents formed in a multi- layer printed wiring board and the ply-up device 

15 thereof in accordance with a preferred embodiment of the present invention, 

16 the steel plate 31 is sandwiched between the two coppers 32, thereby forming 

17 the sandwiched lamination board 30 which is made in the clean working room 

18 "SI", wherein the shiny surface of each of the two coppers 32 is directed 

19 toward the steel plate 3 1 , so that powder and dust will not stick on the surface 

20 of the sandwiched lamination board 30. 

21 Thus, the steel plate 31 is sandwiched between the two coppers 32, 

22 without a possibility of being adhered with powder and dust, and the shiny 

23 surface of each of the two coppers 32 is directed toward the steel plate 31, 

24 without a possibility of being adhered with powder and dust, so that the 
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1 finished multi-layer board "B" will eliminate pits and dents, thereby enhancing 

2 the quality of the multi-layer board "B", and thereby enhancing the quality of 

3 the product of the multi-layer printed wiring board. 

4 Although the invention has been explained in relation to its preferred 

5 embodiment as mentioned above, it is to be understood that many other 

6 possible modifications and variations can be made without departing from the 

7 scope of the present invention. It is, therefore, contemplated that the appended 

8 claim or claims will cover such modifications and variations that fall within the 

9 true scope of the invention. 
10 
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